Levels of GH binding activity, IGFBP-1, insulin, blood glucose and cortisol in intensive care patients.
To investigate levels of serum GH binding activity, insulin-like growth factor binding protein-1 (IGFBP-1), blood glucose, serum insulin, and cortisol in patients on the Intensive Therapy Unit. Case-control study of severely ill patients admitted to the Intensive Therapy Unit. Six critically ill patients (51-78 years) who required ventilatory and nutritional support and six healthy age, sex, height and weight matched controls. Patients and controls were studied for two 24-hour periods; the patients before and after commencing parenteral nutrition, the controls whilst fasted and on a second occasion when fed a diet equal in protein and calories to that of the patients' parenteral nutrition. Samples were taken hourly for measurement of IGFBP-1, blood glucose, serum insulin and cortisol. Growth hormone binding activity was measured at 0 hours. Blood glucose levels were higher in the patients than controls in both the fasted (mean +/- SEM 5.1 +/- 0.5 vs 3.8 +/- 0.2 mmol/l, P = 0.04) and fed states (10.1 +/- 1.6 vs 5.0 +/- 0.1 mmol/l, P = 0.02) and patients' insulin levels were also higher when fed (81.5 +/- 31.6 vs 24.2 +/- 4.8 mU/l, P = 0.046) although there were no significant differences between patients and controls when fasted. IGFBP-1 levels were inversely related to insulin levels in both the patients and controls; mean IGFBP-1 concentrations were higher in fasted patients than in controls (123 +/- 38 vs 52 +/- 9, P = 0.046) but when fed, both groups had similar mean levels. Serum GH binding activity was low in the patients and did not change with feeding. Mean 24-hour cortisol levels were higher in the patients than in controls, whether fasted or fed, and showed no nyctohemeral rhythm. We have previously reported that critically ill patients have low levels of IGF-I with augmented basal levels of GH. The present results demonstrate that these changes in the GH-IGF-I axis are associated with insulin resistance with respect to blood glucose and high levels of IGFBP-1 when patients are fasted. However, when fed, the inverse relationship of IGFBP-1 to insulin is preserved. Patients have low levels of GH binding activity and increased mean cortisol levels. Interventional studies in this patient group with GH and IGF-I must take account of these changes in binding protein and cortisol levels.